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ABSTRACT 
The Development of an Inexpensive, Anonymous 
and Portable Classroom Feedback Device 
With Data Recording Capability 
by 
John Peter Dworetzky, Doctor of Philosophy 
Utah State University, 1976 
Major Professor: Dr. Glendon Casto 
Department: Psychology 
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One way to approach the improvement of teacher behavior 
is through the application of feedback. An electronic device 
was developed to provide immediate anonymous feedback from 
students to teachers in the classroom situation. The newly 
developed system, unlike other systems available, has the 
advantages of being portable, inexpensive, easy to use, and 
able to provide continuous feedback. As the system relies 
on a sampling procedure, it may be used adequately with any 
size class. In addition, the system possesses full data 
recording capability. 
Experiments were designed to utilize the device to 
investigate the effects of immediate anonymous feedback from 
students to teachers and to determine whether this feedback 
may be effective in altering teacher behavior, and improving 
lecture quality. Three volunteer instructors at Utah State 
viii 
University participated, each from a different subject area 
(sociology, history, and business administration). Students 
signa led continuously at each class meeting throughout an 
academic quarter. One signal indicated that the students 
understood and were interested in the lecture, and the other 
signal indicated that the students either did not understand 
or were not interested in what was being said. A time-series 
analysis showed that in all three classes teacher ratings 
significantly improved at the end of the quarter when compared 
with baseline scores. The results demonstrated the possibility 
that the system may be valuable and further refinements were 
incorporated into the feedback system. 
(79 pages) 
INTRODUCTION 
Classroom feedback from students to teachers has been 
widely examined. The purpose of classroom feedback ultimately 
is to aid the instructor in improving his or her own performance 
or the class content or the materials used or any combination 
of these. Such feedback concerned with the instructor's 
performance or the quality of the material has taken many 
forms. Perhaps the most common feedback from students is the 
unsolicited comment. Students may, on occasion, discuss 
with their instructor their concern about the degree of 
interest generated or clarity produced during the instructor's 
lecture. Criticisms of the teacher, however, are not usually 
forthcoming from students. Students will often prefer to 
remain silent and keep their comments to themselves. This 
situation has encouraged instructors who wish to receive 
information from their students to solicit feedback. However, 
solicited comments from students often lack complete candor 
as the student remains known to the instructor and, perhaps, 
fears recrimination should the comments directed toward the 
instructor be too harsh or negative. It has been demonstrated 
that an arrangement allowing for anonymous feedback has 
improved communication and enabled the better expression by 
students of both their negative and positive reactions toward 
their teacher (Rubin, 1970). These results demonstrate the 
importance of including the promise of anonymity when 
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soliciting feedback to ensure that the student's comments 
are not associated with him individually. 
It has been described (Bijou & Baer, 1961) that stimulus 
consequences of a behavior are more likely to affect that 
behavior in most cases if they follow it immediately. 
However, the feedback commonly obtained by instructors is 
often not immediate in that it doesn't occur directly after 
each statement made by or each action taken by the instructor 
during his or her classroom performance. Many experiments 
(Tuckman & Oliver, 1968; Tuckman, McCall, & Hyman, 1969; 
Larsgaard , 1971; and Pambookian, 1973) examining the potential 
of student feedback to improve teacher behavior have found 
t hat such feedback was associated with small changes in 
teacher ratings i ndica ti ng improvement. However, in all of 
these studies feedback was presented to the instructor after 
certain lapses of time, never sooner than at the end of the 
classroom period, often after weeks had passed. Other 
studies (Bartel, 1971; Miller, 1971; and Centra, 1972) have 
shown f ee dback from students to be ineffective in changing 
teacher behavior. But again, as in most experiments conducted 
in the area of classroom feedback, the feedback was presented 
to the instructor some time after his or her performance. 
Collecting such classroom feedback from students is 
usually accompli s he d by administering a questionnaire. Such 
questionnaires requesting feedback often ask specific ques-
tions and occasionally ask for comments. Examining these 
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data may be a lengthy process, as a number of questionnaires 
and comments must be sorted through and recorded. The kinds 
of suggestions obtained from the students are varied depending 
on the kinds of feedback requested. Suggestions for improving 
performance are sometimes vague and not well defined. 
Instructors are often faced not only with the considerable 
effort required to collect and sort through these data, but 
then with the task of making use of the feedback in order to 
discriminate which are valuable teaching behaviors and which 
are not. 
The ideal feedback arrangement may be one, then, that 
allows for anonymity of response, immediacy of feedback, 
r equi res little effort to use, and presents data in such a 
fashion as to make discrimination between good and poor 
teaching behaviors easier. It was the author's purpose to 
design a classroom feedback system which would meet these 
requirements and to conduct a field experiment which would 
indicate the system's effectiveness in altering teaching 
behavior. A further purpose of the study was to utilize data 
from the field experiment to refine and improve the system 
beyond the original design. 
The electronic feedback system was designed to meet 
requirements of (1) anonymity, (2) immediacy of feedback, 
(3) simplicity of use, and (4) ease of discrimination 
(Dworetzky, in press). In designing the system, an emphasis 
was placed on reducjng the response effort required to use 
the system. Further, the system was designed to present the 
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feedback as a dichotomy which could easily be discriminated. 
Finally, the feedback system is inexpensive when compared to 
other commercially disseminated systems. 
Hypotheses 
For purposes of comparison, and to allow for utilization 
of a time-series experimental design, the period of experi-
mentation was divided into two components, a baseline 
period and an experimental period. 
The following hypotheses are stated in the null form, 
as there are no data which clearly indicate that any specific 
results can be expected. 
1. There will be no significant changes in mean student 
feedback scores in any of the classes utilizing the 
feedback device over one quarter. 
2. There will be no significant correlation between mean 
student feedback scores in any of the classes utilizing 
the feedback device and their true-false quiz scores. 
3. There will be no significant difference between mean 
true-false quiz scores of students who had switches on 
a specific day as compared with students who did not have 
switches. 
4. There will be no significant changes in mean student 
feedback scores when a film is introduced into a class 
as compared with the lecture of that day. 
5. There will be no significant correlation between mean 
student feedback scores in any of the classes utilizing 
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the feedback device and those students' final grades for 
the quarter . 
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REVIEW OF LITERATURE 
The purpose of reviewing the previous literature prior 
to the presentation of a study is to acquaint the reader with 
the area under investigation and the data and trends to date. 
This study was mainly concerned with the development of a 
new technology and its implications. Much of the previous 
research in the area of classroom feedback through electronics 
incorporates only a small proportion of the new technology 
developed, and examining the results of these previous 
studies may be of limited value when attempting to analyze the 
potential of a novel approach. However, some previous litera-
ture has suggested, to a limited degree, the possible value of 
the instrument developed for this study. These latter studies 
are more pertinent and will be discussed in greater detail. 
This review, therefore, will be limited to the following areas. 
Prior to 1960 many techniques were available for pro-
jecting a lecturer's performance to an audience, but there 
were almost no techniques available allowing for feedback from 
an audience to the lecturer. Considering this situation an 
experiment (Crane, 1961) was conducted using 30 students for a 
semester at the University of Michigan in the Department of 
Physics. The classroom used for the experiment was electron~ 
ically equipped with a pair of pushbuttons built into each 
seat. Students had the choice of responding by pressing either 
a red or a black button. The students' selections were displayed 
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on a console before the instructor as well as total summations. 
A count-register would record each student's score and 
accumulate it throughout the semester. On occasion the 
feedback system was used to obtain information without 
registration of scores. Crane's description of his own 
experience is interesting in that his concern emphasizes his 
own behavior as a teacher and the ability of the system to 
aid him in altering those teacher behaviors: 
After trying the first question I considered changing 
the name of the apparatus to "instructorator", since 
it was apparent that it was I who was going to receive 
the education. My first shock came from the simplest 
application of the machine, namely testing whether or 
not the class was understanding the material under 
discussion. We know, of course, that little informa-
tion is obtained by asking the class if the presentation 
is "clear". We know that asking a specific, pertinent 
question is a better test. When we do the latter we 
usually see several hands go up, and we receive an 
intelligent answer. Reassured, we forge ahead. Using 
the machine I could, on the spur of the moment, ask a 
pertinent question, get a reply from everyone in the 
class, and display the totals, within a few seconds. 
After the first few such tests I was ready to give up 
teaching. In the usual class situation, whether we try 
to avoid it or not, we are unduly encouraged by the 
few members who look fascinated and who are eager to 
reply to questions. The machine was not influenced by 
bright faces or waving hands. It queried everyone. 
Its answer was usually discouraging. The effect of the 
machine on me, in the conduct of the class, was to pull 
down the level of my discussions. One would hesitate to 
argue that it is bad for an instructor to know the truth; 
but certainly when the truth is known, the tendency to 
lean toward the lowest common denominator becomes 
difficult to avoid. 
My second shock came when I tried to frame questions 
which were to be answered for the permanent record. One 
of the advantages I had looked forward to finding lay in 
the fact that a question could be posed at just the 
opportune moment in the unfolding of a concept, and 
in its proper con text. It could therefore be a much 
more thought provoking and searching one, than if it 
had to be posed, as in a written examination, in a 
sentence or two with no prior build-up. While I 
still hold this to be so, I found (to my surprise) 
that I was quite unprepared for it. I was able to 
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pose questions that seemed to me to be fairly searching, 
but the difficulty lay in trying to frame that type 
of question so that the answer would be unequivocally 
yes or no. After the voting, the students very often 
were able to talk me down, and make me admit that the 
yes or no answer did not hold water. With practice I 
improved. ( p. 55) 
Although Crane's descriptions are subjective in nature 
it is important to note that his observations led him to 
conclude that he had been previously instructing at a pace 
set by a minority of individuals in the class and perhaps 
be c ause of this had failed in his role of instructor for the 
majorit y of his class. Crane used his feedback system t o asK 
"yes" or "no" questions , which is quite cormnonly found 
among instructors using such electronic feedback systems. 
Science classes may provide more opportunity to construct 
numerous "yes" and "no" questions than , for example, classes 
in the humanities. Other experimenters (Calder, 1970; and 
NOvak, 1972) teaching in the area of science have made note 
of this possibility as well as the need to obtain feedback 
from all of their students in order to instruct at a rate of 
speed that will allow a majority, not a minority, of the 
class to keep pace with the material. 
A number of other studies (BorcL~an, 1968; Phillips, 1968; 
Foreman, 1970; Bapst, 1971; Hutton, 1973; and Meyer, 1973) 
have investigated various electronic feedback systems used 
for testing purposes in classrooms. In general, feedback 
in these studies was presented to instructors by students in 
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the form of "yes" or "no" answers to specific questions. 
Such feedback was made available to instructors only a few 
times during the lecture. The ability of the feedback to 
affect teacher behavior in a beneficial fashion appears 
debatable. In one of the studies (Hutton, 1973) students 
were requested to respond to multiple choice questions. 
Before the instructor was a panel which displayed four meters, 
ea ch indicating a percentage of students who had selected 
a particular answer. Though the study was somewhat limited, 
the data indicated that the feedback observed by the 
instructor had no effect in altering teaching behaviors . 
However, in another of the studies (Bapst , 1971) similar 
feedback from students to teachers appeared to be effective 
in improving teacher behavior in reference to lecture clarity. 
The problem that may be inherent in the electronic feedback 
arrangements so far described may be the limited use of the 
system for testing purposes. The potential to shape teacher 
behavior so as to make lectures more clear and interesting 
to the audience has not been well examined. 
In an earlier study (Bridgeman, 1964) at the University 
of California School of Medicine such a promising application 
of electronic classroom feedback was proposed. Although 
the electronic response device used in this study was designed 
as a multiple-choice test response system, Bridgeman noted 
its potential for shaping instructor behavior. 
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Our first experience in using the instrument was in 
group review sessions in which a battery of multiple 
choice questions were given to the students to answer. 
The questions were designed around major concepts 
which had been covered in the lectures and laboratory 
periods. 
No effort was made to identify each student with his 
score, but an analysis was made of the response of 
the group as a whole in order to determine their 
general level of understanding. These sessions were 
well received by the students since they were given 
an opportunity to respond anonymously to the questions 
and receive an immediate explanation of the correct 
answers by the instructor before approaching a new 
question. These sessions became lively, very boisterous 
occasions in which both students and instructor 
felt a large measure of learning had been accomplished. 
Preceding the explanation of the correct answers, the 
instructor made a point of indicating to the group the 
percentage who gave the correct answer. This information 
allowed each student to compare his level of under-
standing with that of the group . 
. . . A third, and perhaps the most promising, application 
of this instrument is its use during the presentation 
of lectures. 
In general, the student profits by the improved struc-
turing of the information he receives. The instructor 
retains control of the flow of information, exercises 
his prerogatives as a personality, and invokes his 
own style of lecturing. But by using this electronic 
response device as a learning tool he can accurately 
sense the needs of a large group of students and 
freely adjust his presentation in the tutorial manner. 
(p. 133-134) 
The value of a continuous or rapid flow of feedback 
while an instructor is lecturing has been demonstrated in 
a recent study (Silverman & Kimmel, 1972). Using FM trans-
mitters and tiny receivers, the experimenters verbally 
supported or rejected behaviors of teachers-in-training, as 
these new teachers were engaged in classroom lecture. A 
good improvement in teacher quality was noted when compared 
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with a control group of teachers-in-training who received 
feedback only at the end of their lectures. This method, 
however, obtains feedback from an outside source rather than 
from the audience itself and relies on the ability of that 
source to discriminate good material from bad in reference 
to the audience's ability to understand. In addition, this 
feedback, though effective, was somewhat obtrusive in that 
the instructor had to listen for comments over their radio 
receiver connected to their ear and at the same time engage 
in teaching. 
Recently an experimenter (Littauer, 1972) expounded 
upon the problem: 
The large-lecture syndrome is well known: the 
professor solemnly expounds his material, the class 
passively absorbs it. The professor obtains no 
feedback, and the students--adrenalin level ebbing 
slowly--scribble notes mechanically. Learning 
certainly is not favored by this scenario. (p. 69) 
Littauer realized that the pushbuttons built into the seats 
of classrooms equipped with electronic feedback systems may 
be used to convey any simple message such as "yes", "no", 
"repeat", "get on with it", etc. Littauer examined the 
electronic classroom systems available and noted that the 
price tag was high for a 200 seat classroom, approximately 
$40,000. So, Littauer, using the facilities of the Cornell 
University Laboratory of Nuclear Studies, designed and built 
his own system at the direct cost of about $2,000. Littauer's 
main concern was in testing student acceptance of an anonymous 
system, whereby students would signal the instructor along a 
number of dimensions, one dimension for each pushbutton, but 
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remain anonymous. Littauer's system was designed as follows: 
Facing each student was a row of five buttons. The buttons 
were between the chairs in the classroom and easily operated 
by reaching with the left hand around the right edge of the 
seat. The only feedback component that a lecturer observes 
is a small box which displays the total number of responses 
received as a percentage distribution on five different 
meters. Littauer's system required built-in conduits for 
bundles of wires that ran to the front of the podium. Of 
course, the system was not portable. Littauer found that 
students reacted enthusiastically to the system. Attendance 
in the class jumped from 50% to 95% and remained so throughout 
the semester. The students did not ''play games with the 
buttons''. Near the end of the semester a questionnaire was 
presented to the students. Ninety-two percent of the students 
felt that the system had increased the overall value of the 
lectures for them and ninety-six percent of the students 
preferred an anonymous rather than a tagged system. However , 
Littauer, though using an anonymous feedback system, did not 
build a system which allowed for continuous feedback. Once 
a student pressed one of the five buttons the student could 
not change his or her mind until a clear button had been 
pressed at the podium. Littauer had it in mind when he 
designed the system to obtain feedback only at the point in 
the lecture when he requested feedback along certain dimensions 
that he would stipulate. As Littauer not ed: 
At suitable points in my lecture, I presented questions 
with multiple-choice answers to the class. These were 
prepared beforehand, to be projected overhead. (p . 70) 
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Perhaps Littauer's system suffered from a number of draw-
backs. For example, the lack of portability, the relatively 
high cost (approximately $4,000 at current prices), and most 
importantly, the fact that the system was not designed to 
permit a continuous flow of feedback from students, all may 
hinder the system's applicability in shaping teacher behaviors. 
Considering the potential problems with Littauer's 
system, other experimenters (Sandler & Bowles, 1974) attempted 
to design a low-cost and portable electronic response system 
for anonymous student-to-teacher feedback. Their system 
consists of a co nsole of pairs of colored lights and 30 
switches, eac h switch controlling a light pair to be used 
by the students . The colored lights are wired in series and 
the system constructed used transformers to reduce line voltage 
to insure safety. Switches were molded from liquid plastic 
and the total cost was approximately $250. To date Sandler 
and Bowles have reported using red and green light pairs to 
signify several dimensions, including "understand-don't 
understand", "exciting-dull", and "talking at a good speed-
talking too fast or too slow". Sandler and Bowles have 
emphasized the importance of using anonymous feedback: 
It is our belief that providing the students with an 
anonymous (and consequently "safe") method of communi -
cation with the instructor can serve to make t he class 
more personal and meaningful to the student. We deci de d 
to concentrate on student-to-instructor communication, 
since the instructor typically has greater opport un i-
ties to communicate to--and influence--the student 
than vice versa. (p. 61) 
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Sandler and Bowles' system, though, provides for no data 
recording. In many possible experiments these data would 
be essential for use as dependent variables. 
The potential of anonymous student to teacher feedback 
for enhancing lecture clarity and quality and perhaps thereby 
facilitating student learning has yet to be examined in depth. 
The potential of such devices may be considerable and their 
use may have a valuable and lasting impact on the field of 
education. 
15 
METHODS OF PROCEDURE 
Equipment Development 
In consideration of the previously discussed drawbacks of 
other electronic devices used for classroom feedback the 
' 
portable, anonymous classroom feedback device with data 
recording capability was designed and constructed by the 
author. It was intended that the new system be introduced 
into a classroom situation al lowing students to present 
anonymous feedback to their instructors and that changes in 
feedback, as well as other variables, would be measured. 
The constructed system, for which the author has applied 
for a patent, consisted of three components: a light display 
panel, a data recording device , and a carr ier case for switch 
wires. 
The light display panel was built into an old RCA 
victrola case and measured approximately 16" x 12" x 8". 
On this console there were two groups of paired lights, one 
group above the other. There were fifteen lights in each 
group, as each group consisted of three rows of five. The 
two groups of fifteen were separated by a space . The lights 
in the upper group were red, and in the lower group, white. 
Green lights had originally been intended for use, but white 
lights were chosen because of immediate availability. All 
lights were on a black field (see Figure 1). This console, 
when placed on an instructor's desk or podium, used as its 
l( i 
Figure 1. Light co n sole (ori gi n al mod el ). 
power source a plug-in connection to a 115 volt a.c. 
outlet. 
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The second component of the system, a data recording 
device, consisted of 16 GE alarm clocks mounted in a suitcase 
of standard size (see Figure 2). Fifteen of these clocks were 
associated with the light pairs on the console, one clock for 
each light pair . If the red light of any pair was on its 
corresponding clock would remain off. If the white light of 
any pair was on, its corresponding clock would operate. 
These clocks then permitted the time that each light pair was 
on white light as opposed to the total time that the light 
pair was in operation to be recorded. 
In addition, a polling switch was provided on the light 
console, which, when engaged, would s top the fift e en clocks 
associated with the light pairs and engage the sixteenth 
clock, the polling clock. 
Also, a meter was in c luded to d is play th e percentage of 
white lights showing on the console , a s opposed to the total 
possible display of fi f t e en white lights. Fo r example, if 
ten of the fifteen white lights were on, the meter would 
read 67%. Thi s meter could also be biased by use of a 
selection switch on the light console s o that either five, 
ten, or fifteen white lights on would read 100%. The purpose 
of this feature was to allow the use of the device with only 
five or ten student stations instead of the entire fifteen 
available. 
Figure 2. Re cording device for individual ti me rs (original model). ,-J (X) 
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The third component was a carry case that contained 
fifteen plastic silent throw switches each connected to its 
own wire, designed to be plugged in at 15 separate points on 
the light console (see Figure 3). 
When the system was ready for operation in the classroom, 
it would be arranged in the following fashion: The light 
console would sit on the instructor's desk or podium, the 
suitcase with the recording clocks would be placed on the 
floor beneath the instructor's desk and plugged into the 
light console, the meter would be placed at the experimenter 1 s 
seat with a wire running up to the light console, and fifteen 
switches distributed among the students would be connected to 
the light console by their own individual wires. Such an 
arrangement allowed for a portable system with data recording 
capability to be placed into operation in a classroom in a 
matter of a few minutes. However, in order not to take long e r 
than a few minutes, it required an exper i menter and an 
assistant to hand out and collect the switches, as well as 
caution among the students not to become entangled in the 
array of wires running from various points in the classroom 
up to the light console. A schematic diagram of this classroom 
feedback system is presented in Appendix A. 
Subjects 
Three instructors from a volunteer population at Utah 
State University in Logan, Utah, and their respective 
classes were used in the experiment. Instructors were selected 
Figu r e 3 . I ndiv idual h a nd swi tc h es (o ri g inal model). tv 
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at random from the university phone book and called with a 
request to participate. Two of the first three instructors 
phoned accepted. A third instructor (history) was recommended 
by one of the volunteer instructors. All volunteers were 
associate professors. Instructor #1 was a member of the 
History Department faculty. His class was entitled "Recent 
America" and had an original enrollment of 91 students, 78 
completing the course. Instructor #2 was a member of the 
Sociology Department. His class was entitled ''Methods of 
Social Re se arch'', with an original enrollme nt of 39 students, 
34 of which completed the course. Instructor #3 was a member 
of the Business Administration faculty. His class was a 
graduate seminar in business administration. It had an 
original e nrollment of 27 students, of which 20 completed 
the course. All three classes were three credit hours. 
History and Sociology met three times a week for one hour and 
the Business Administration class met twice a week for 
one and one-half hours. 
Method 
The feedback device was present during every class meeting 
of the three classes. The experimenter and the research 
assistant would bring the device to the class, help to set 
it up, and collect the switches and record the data at the 
e nd of each class meeting. The console was placed in a 
position so that the students were unable to view the lights. 
Consent to participate in the experiment was obtained 
from students by explaining the feedback device to each class 
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as a whole and asking if anyone objected or did not wish to 
participate. No student refused to participate nor did any 
instructor report receiving an objection from a student 
throughout the academic quarter. 
In all classes students were assigned switches in a 
random fashion. As sampling techniques were used, only 
fifteen switches needed to be given out regardless of class 
size. Such techniques generally provide an adequate sample 
of the class's reaction. An effort was made during the first 
week of each class to give every student an opportunity to use 
a switch at least once . In all classes students were given 
the following instructions: 
Your switch has two positions, red and white. Each 
switch operates a light pair on the console before 
your instructor. Your signal is anonymous in that 
your instructor cannot associate any pa rtic ular 
light pair with any student or switc h, so you may 
feel free to express yourself. The lecture will be 
conducted in the usual manner ; however, you are to 
signal white if you understand and are interested in 
the lecture and red if either you do not understand 
or are uninterested in what is being said. Please 
hold the switch in your hand at a ll times and do not 
set it down. Please refrain from allowing others to 
see your switch position. You may switch back and 
forth as often as you feel is necessary. Your 
instructor will be able to watch the lights change 
on the console and hopefully make appropriate changes 
based on your feedback. 
The three teachers wer e instructed as follows: 
You should glance at the feedback as often as possible. 
Should three minutes pass without your having glanced 
you will be given a signal to look at the light 
console. Adjust your teaching in any fashion you 
desire in an attempt to obtain more white light. You 
may mention your observations to the class, but do not 
directly request more white light. If you are not 
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sure whether your class is reporting lack of interest 
or lack of understanding throw the poll switch and ask 
those on red to switch to white if they are signaling 
red because of lack of interest and not lack of 
understanding. 
A time-series design was chosen for the experiment. At 
the end of each class meeting the scores of each student 
were collected, as well as a total score for the students 
sampled. These scores were in the form of percentage ratios 
of white light time over total class time. In order to 
maintain student anonymity, students chose aliases. At the 
end of each class meeting a student would sign his or her alias 
on a sheet of paper, and alongside their alias they would 
write the number stamped on the switch that they held in 
their hand during that class period. In this way a student's 
particular score could be compared with his or her scores at 
later dates. It had been determined beforehand that groups 
used for comparisons in the time-series design would include 
the first and last three class periods for each subject 
class for both the baseline and experimental conditions. 
For example, when comparing early and late baseline scores 
in the sociology class, scores from the first three class 
meetings would be compared with the scores of the last three 
class meetings to occur during the baseline condition.* All 
three classes began in the baseline condition. The baseline 
*Groups of three class meetings were chosen because one 
or two class meetin~s would rot incoruorate enou~h me~bers oia 
class to insure a second score from the same individual would 
be available for comparison with a later group. Four or more 
were not chosen, as the academic quarter was short and groups 
in both early and late baseline and experimental conditions 
would overlap. 
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condition allowed for the feedback system to function normally 
with the exception that the lights were covered and the 
instructors were unable to see the feedback. All three 
classes began on the first of April, 1974. In an effort to 
control for possible historical variables a multiple schedule 
baseline was devised so that the experimental condition which 
began when the instructors were first able to receive the 
feedback would be initiated at different times. For example, 
the experimental condition began in the sociology class on the 
19th of April, the history class on the 24th of April, and 
the business administration class on the 29th of April. 
Three comparisons were planned for each of the three 
classes. In all of the classes early baseline scores (defined 
as the first three class meetings during the baseline period) 
were compared with late baseline scores (defined as the last 
three class meetings during the baseline period). A second 
comparison was made between late baseline scores and early 
scores in the experimental condition (defined as the first 
three class meetings during the experimental condition in 
each class). This comparison was conducted in order to 
examine possible effects that may have occurred due to the 
fact that students were aware that the instructor was observing 
the feedback for the first time, as well as the possibility 
that instructors may be aple to improve their scores immedi-
ately. It was not practical to devise a scheme that would hav ~ 
convinced students that the instr ,uctor was able to view the 
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feedback during the baseline condition. A final comparison 
was made between late baseline scores of each class and late 
experimental condition scores (defined as the scores from the 
last three class meetings in each class during the experimental 
condition). These last comparisons may most likely indicate 
the effect of feedback upon teacher performance as expressed 
by the students . Figure 4 shows the mean white light scores 
for all three classes for the four periods mentioned above 
(early and late baseline periods, early and late experimental 
periods) . 
Short true - false quizzes were devised from time to time 
during class periods. The quizzes were designed to ask 
questions such as whether or not a certain name or plac e or 
concept had been expressly mentioned by t he instructor during 
that specific class period. The purpose of administering 
these quizzes was twofold : (1) The possibility of a Hawthorn 
effect was examined by comparin g th e test scores of those 
students with switches with those st u dents without switches 
in order to see if students attended more or less to a lecture 
as a function of simply possessing a switch. (2) To determine 
whether or not students that signal high levels of understanding 
and interest also obtain high scores on quizzes and vice 
versa, white light time scores were correlated with quiz scores. 
In order to examine students' levels of participation 
the average rate of light shift (that is, how often a light 
changed from white to red or red to white) was recorded in 
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each class during the early baseline period, and again during 
the late experimental period. The purpose of these recordings 
was to examine any changes in the level of student participa-
tion because anonymous feedback from students to teachers 
would obviously be ineffective if the students would not 
participate or the results would be biased should the students 
rate of participation change greatly. 
Students' individual white light time scores were averaged 
and compared with their final grades. As final grades are 
often a composite of class attention, study habits, textbooks, 
and many other variables, this comparison was considered to 
be of limited value, but one that should, nevertheless, be 
examined. After the final grades were posted, students' 
actual names were matched with their aliases in order to make 
the comparison between feedback interest scores and final 
grades. 
In order to examine the possibility that feedback given 
to instructors was the function of the type of class, for 
example, that students who participated in sociology classes 
are for some reason likely to give more negative feedback to 
anyone than, for example, are students who take history 
classes, a film was introduced into one of the sociology 
class periods. This was done with a film that was considered 
to be superior in quality and it was predicted that the 
students in the sociology class would give significantly 
more positive feedback during the film than during their 
lecture at the same class meeting. 
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At the end of the quarter a questionnaire was administered 
to all students that participated in the experiment (see 
Appendix B). The percentages of favorable and unfavorable 
responses to the questions on the form appear in Table 24 in 
Appendix B. These percentages by themselves are considered 
to be of little value. The most interesting aspect of the 
questionnaire was the section asking for student comments. 
Almost all of the students polled who had made criticisms of 
the system when answering specific questions on the form re-
lated their criticisms directly to the massive wires and the 
time required to set up the system. The percentages of unfavor-
able responses were greater in the history class. A possible 
reason for the greater negative response in the history 
class was that the history class was the largest of the 
three classes, and therefore required a greater length of 
time to set up the feedback system and a greater spreading 
of wires throughout the classroom. The student comments 
and criticisms were valuable and useful in later product 
development. 
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RESULTS 
One purpose of classroom feedback is to aid the instructor 
in improving his or her teaching performance. If the feed-
back were effective in enabling the instructors of the three 
classes to alter their teaching behaviors so as to present 
material that was considered by students to be more interesting 
and understandable, then the amount of mean white light time 
received by each instructor during class meetings should be 
expected to increase following the period during which the 
instructor was first able to observe the feedback. 
The first hypothesis, that there will be no significant 
changes in mean student feedback scores in any of the classes 
utilizing the feedback device over one quarter, was examined 
using the above mentioned comparisons. Nine examinations, 
each relating to one condition (early vs. late baseline, 
late baseline vs. early experimental, late baseline vs. late 
experimental) were made. An analysis of variance for each 
examination was conducted in order to determine if there were 
significant differences in students' mean white light time 
scores over each of the three conditions. 
In each of the three classes individual students' mean 
white light time scores were recorded for the early baseline 
periods. These scores were then compared with the same 
individual's mean white light time scores obtained during the 
late baseline periods. In each of the three classes (using 
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an alpha level of .05) there were no significant differences 
in mean white light time scores between the early and late 
baseline periods (see Tables 1, 2, and 3). The means (in 
percentages of white light time over total class time) for 
the sociology, history, and business administration classes 
were as follows: sociology--early baseline .8238 late baseline 
.8279; history--early baseline .9225, late baseline. 8483; and 
business administration--early baseline .8393, late baseline 
.7101. 
TABLE 1 
Analysis of Variance for the Sociology Class 
Between the Early and Late Baseline Periods 
Source of Degrees of Mean 
Variation Freedom Squares 
Treatment 1 .0002 
Error 46 .0328 
Total 47 
TABLE 2 
Analysis of Variance for the History Class 
Between the Early and Late Baseline Periods 
Source of 
Variation 
Treatment 
Error 
Total 
Degrees of 
Freedom 
1 
34 
35 
Me an 
Squares 
.0494 
.0305 
F 
Value 
.0062 
F 
Value 
1. 6198 
TABLE 3 
.Analysis of Variance for the Business Administration 
Class Between the Early and Late Baseline Periods 
Source of 
Variation 
Degrees of 
Freedom 
Mean 
Squares 
F 
Value 
33 
Treatment 1 .1253 2.5761 
Error 28 .0486 
Total 29 
In each of the three classes individual students' mean 
white light time scores were recorded for the late baseline 
periods. These scores were then compared with the same 
individuals' mean white light time scores obtained during 
the early experimental periods. In two of the three classes 
(using an alpha level of .05) there were no significant 
differences i.n the mean white light time scores between the 
late baseline periods and early experimental periods (see 
Tables 4 and 6). In the history classes, a significant 
difference was found in mean white light time scores between 
the late baseline and early experimental periods (see Table 5). 
The means for the sociology, history, and business adminis-
tration classes were as follows: sociology--late baseline .7535, 
early experimental .7091; history--late baseline .8605, 
early experimental .9830; business administration--late 
baseline .7206, early experimental .7941. 
In each of the three classes individual students' mean 
white light time scores were recorded for the late baseline 
TABLE 4 
Analysis of Variance for the Sociology Class 
Between the Late Baseline and Early Experimental 
Periods 
Source of 
Variation 
Treatment 
Error 
Total 
Degrees of 
Freedom 
1 
42 
43 
TABLE 5 
Mean 
Squares 
.0217 
.0596 
Analysis of Variance for the History Class 
Between the Late Baseline and Early Experimental 
Periods 
Source of 
Variation 
Treatment 
Error 
Total 
Degrees of 
Freedom 
1 
36 
37 
*Significant at the .05 level. 
Mean 
Squares 
.1425 
. 0203 
F 
Value 
34 
.3641 
F 
Value 
7.0298* 
periods. These scores were then compared with the same 
individual's mean white light time scores obtained during 
the late experimental periods. In each of the three classes 
(using an alpha level of .05) there were significant differ-
ences in mean white light time scores between the late 
TABLE 6 
Analysis of Variance for the Business Administration 
Class Between the Late Baseline and Early Experimental 
Periods 
Source of 
Variation 
Degrees of 
Freedom 
Mean 
Squares 
F 
Value 
35 
Treatment 1 .0377 .6159 
Error 26 .0613 
Total 27 
baseline and late experimental periods (see Tables 7, 8, and 9). 
The means for the sociology, history, and business adminis-
tration classes were as follows: sociology--late baseline .7319, 
late experimental .8728; history--late baseline .8648, late 
experimental .9891; business administration--late baseline 
.7053, late experimental .8735. Hypothesis 1 was therefore 
rejected. 
TABLE 7 
Analysis of Variance for the Sociology Class 
Between the Late Baseline and Early Experimental 
Periods 
Source of Degrees of Mean 
Variation Freedom Squares 
Treatm ent 1 .2683 
Error 52 .0369 
Total 53 
**Significant at the .01 level. 
F 
Value 
7.2731** 
TABLE 8 
Analysis of Variance for the History Class 
Between the Late Baseline and Late Experimental 
Periods 
Source of Degrees of Mean 
Variation Freedom Squares 
Treatment 1 .2164 
Error 54 .0146 
Total 55 
***Significant at the .001 level. 
TABLE 9 
36 
F 
Value 
14.8077*** 
Analysis of Variance for the Business Administration 
Class Between the Late Baseline and Early Experimental 
Periods 
Source of Degrees of Mean F 
Variation Freedom Squares Value 
Treatment 1 . 2404 5.4493* 
Error 32 .0441 
Total 33 
*Significant at the .05 level. 
It is important to note that there are different mean 
scores reported for the same conditions in the same classes. 
These differences are a function of the fact that a student 
may have received a switch during early and late baseline 
periods but not during, for example, the early or late 
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experimental periods. Such a student's scores would be 
included only in an analysis of early and late baseline 
periods. When analyzing differences in the students' scores 
between the late baseline and early experimental periods, the 
aforementioned student's late baseline period score would not 
be included in the analysis, as there is no early experimental 
score for that student with which to compare it. Thus, 
different means for the same class during the same period 
are reported. 
The second hypothesis, that there will be no significant 
correlations between mean student feedback scores in any of 
the classes utilizing the feedback device and their true-
false quiz scores was examined. During the quarter a total 
of five true-false quizzes were administered, two in bu s iness 
administration, two in sociology , and one in history. A 
total score of 15 points was possible on each quiz. These 
quiz scores were then correlated with each student's mean 
white light time score for that class period. Using an 
alpha level of .05, no significant correlations were noted 
(see Tables 10, 11, 12 , 13, and 14). Therefore, hypothesis 
2 was accepted . 
The third hypothesis, that ther e will be no significant 
differences between mean true-false quiz scores of students 
who had switches on a specific day as compared with students 
who did not have switches, was examined. During the quarter 
a total of five true-false quizzes were administered, two in 
TABLE 10 
Correlations Between Students' Scores on Quiz #1 
and Their Mean White Light Time Scores 
Score Mean S.D. d.f. 
Quiz 12.8667 1. 4573 13 
White light 34.7067 5.0024 
TABLE 11 
Correlations Between Students' Scores on Quiz #2 
and Their Mean White Light Time Scores 
Score Mean S.D. d.f. 
Quiz 12 . 7778 1 . 4814 7 
White light 60.5000 13.1545 
TABLE 12 
Correlations Between Students' Scores on Quiz #3 
and Their Mean White Light Time Scores 
Score Mean S.D . d. f. 
Quiz 13 . 9333 . 7037 13 
White light 32.0133 8.5016 
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r 
.054 
r 
- . 6643 
r 
.297 
Business Administration, two in sociology, and one in history. 
A total score of 15 points was possible on each quiz. No 
significant differences were found (using an alpha level of 
TABLE 13 
Correlations Between Students' Scores on Quiz #4 
and Their Mean White Light Time Scores 
Score Mean S.D. d. f. 
Quiz 13.4000 1. 2421 13 
White light 34. 9000 4.8193 
TABLE 14 
Correlations Between Students' Scores on Quiz .#5 
and Their Mean White Light Time Socres 
Score Mean S.D. d.f. 
Quiz 12.7000 1. 5670 8 
White light 59.9000 7.1245 
r 
.122 
r 
-.398 
.05) between these students' scores (see Tables 15, 16, 17, 
18, and 19). The means for the five quizzes were as follows: 
Quiz #1--with switches 12.7000, without switches 11.6667; 
Quiz #2--with switches 13.4000, without switches 13.2500; 
Quiz #3--with switches, 13.9333, without switches 13.2750; 
Quiz #4--with switches, 12.7333, without switches 13.4545; 
Quiz #5--with switches, 12.7000, without switches 12.5556. 
Therefore, hypothesis 3 was accepted. 
The fourth hypothesis, that there will be no significant 
changes in mean student feedback scores when a film is 
TABLE 15 
Analysis of Variance Between Students' Scores on 
Quiz #1 and Their Mean White Light Time Scores 
Source of Degrees of Mean 
Variation Freedom Squares 
Treatment 1 5.0579 
Error 17 3.5353 
Total 18 
TABLE 16 
Analysis of Variance Between Students' Scores on 
~uiz #2 and Their Mean White Light Time Scores 
Source of Degrees of Mean 
Variation Freedom Squares 
Treatment 1 .1500 
Error 25 2.3140 
Total 26 
TABLE 17 
Analysis of Variance Between Students' Scores on 
Quiz #3 and Their Mean White Light Time Scores 
Source of Degrees of Mean 
Variation Freedom Squares 
Treatment 1 4.7280 
Error 53 1.4888 
Total 54 
40 
F 
Value 
1.4307 
F 
Value 
. 0648 
F 
Value 
3.1757 
TABLE 18 
Analysis of Variance Between Students' Scores on 
Quiz #4 and Their Mean White Light Time Scores 
Source of 
Variation 
Treatment 
Error 
Total 
Degrees of 
Freedom 
1 
24 
25 
TABLE 19 
Mean 
Squares 
3.3309 
1.4859 
Analysis of Variance Between Students' Scores on 
Quiz #5 and Their Mean White Light Time Scores 
Source of 
Variation 
Treatment 
Error 
Total 
Degrees of 
Freedom 
1 
17 
18 
Mean 
Squares 
. 0988 
1.5484 
41 
F 
Value 
2.2216 
F 
Value 
.0638 
introduced in a class as compared with the lecture of that day, 
was examined. During the quarter a film was introduced into 
the sociology class. A comparison was then made between the 
feedback during the film as compared with the lecture on 
that day. Using an alpha level of .05 a significant difference 
was observed (see Table 20). The mean number of red lights 
during the lecture for that day was 3.0883. The film received 
TABLE 20 
Analysis of Variance for the Sociology Class 
Between Lecture Red Light Scores and Film Red 
Light Scores 
Source of Degrees of Mean 
Variation Freedom Squares 
Treatment 1 9.0822 
Error 41 2.1063 
Total 42 
*Significant at the .05 level. 
42 
F 
Value 
4.3119* 
a mean number of 2 . 1579 red lights. Therefore, hypothesis 
4 was rejected. 
The fifth hypothesis, that there will be no significant 
correlation between mean student feedback scores in any of 
the classes utilizing the feedback device and those students' 
final grades for the quarter was ex amined. Using an alpha 
level of .05, no significant correlations were observed in 
any of the three classes (see Tables 21, 22, and 23). 
Therefore, hypothesis 5 was accepted. 
TABLE 21 
Correlations Between Students' Final Grades .In 
the Sociology Class and Their Mean White Light 
Time Scores 
Source Mean S.D. d . f. 
Grades 3.8519 .8182 25 
White light .7614 .1567 
r 
-.135 
TABLE 22 
Correlations Between Students' Final Grades In 
the History Class and Their Mean White Light Time 
Scores 
Source Mean S.D. d.f. 
Grades 4 . 4697 .5810 47 
White light .9169 .1027 
TABLE 23 
Correlations Between Students' Final Grades In 
the Business Administration Class and Their Mean 
White Light Time Scores 
Source Mean S.D. d.f. 
r 
.041 
r 
Grades 3.3889 1.5770 
.1446 
16 -.431 
White light . 7889 
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Mortality of subjects should be discussed, as well. It 
was stated earlier that for each course a certain number of 
students registered and a different number finished the 
course . The difference was accounted for by those who 
dropped the course . However , it should be noted that in all 
three classes some students who registered for the class 
dropped by virtue of never attending . For the history class 
91 registered, 6 never attended, 7 attended and dropped 
(experimental mortality), and 78 completed the course . For 
44 
the sociology class 39 registered, 1 never attended, 4 
attended and dropped (experimental mortality) and 34 completed 
the course. For the business administration class 27 
registered, 6 never attended, 1 attended and dropped 
(experimental mortality), and 20 completed the course. The 
mean white light scores of those individuals who did drop 
from the class after attending is slightly above the mean of 
those remaining in the experiment. It would not be possible, 
therefore, to attribute results obtained in this experiment 
to the loss of students with low mean white light scores 
during the quarter. 
The increase in mean white light time in the three 
classes at th e end of the quarter may not be explained in 
terms of less student participation . If students had 
participated less they may not have switched to red as 
often . Most class periods began with higher white light 
time, and red light time was more likely to occur near the 
end of a class. If students had not participated as much 
toward the end of the quarter they may have begun as usual 
with a white signal and have not switched to red as often. 
It should be noted that during the early baseline period the 
average time between a light change on the instructor's panel 
in all three classes combined was 57 seconds . During the 
late experimental period the average time between shifts of 
light on the instructor's console was 61 seconds. This 
demonstrates that students were probably as involved with 
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using the feedback system at the end of the quarter as they 
had been at the beginning. 
The individual classes average time of light change 
during early baseline and late experimental periods were 
as follows : sociology--early baseline 56, late experimental 
57; history--early baseline 60, late experimental 66; 
and business administration--early baseline 55, late 
experimental 60. The averages for the three classes were--
early baseline 57, late experimental 61. 
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DISCUSSION 
Data Analysis 
The data obtained in this time-series analysis indicate 
that the feedback may enable instructors to significantly 
alter their teaching behavior allowing them to present their 
lecture material in a fashion perceived to be more interesting 
and understandable. 
In all three of the classes th e data showed no significant 
change in student evaluation of instructor performance during 
the baseline periods (see Tables 1, 2, and 3). As it was 
impractical to devise a method to convince students that 
instructors were able to observe feedback during the baseline 
period as well as perhaps being unethical, there was concern 
that students may abruptly alter their fe edback simply as a 
function of realizing the instructors were suddenly able to 
observe the lights for the first time. Such changes could 
occur because of sympathy among the students who felt the 
instructor was under too great a stress from poor feedback 
or conversely by students who wished to conspire to give 
instructors unduly large amounts of negative feedback. 
It should be not e d that in two of the three classes no signi-
ficant difference was observed in students' scores immediately 
after the exp er imental condition began and feedback was 
presented to the instructors (see Tables 4 and 6). In 
47 
consideration of student sympathy at no time during the 
quarter in any of the classes did the instructor ever indicate 
a desire for less red light or more white light. In addition, 
no conspiracy to give more or less light was ever observed 
among the students. In the history class a significantly 
greater amount of white light time was noted, however (see 
Table 5). As no obvious reasons could be discerned for this 
difference, it may be assumed that this may be due to chance, 
especially since there was no change in the other two classes. 
In all three classes significant differences were found 
between late baseline scores and late experimental scores 
(see Tables 7, 8, and 9). These data demonstrate that after 
a number of weeks in the quarter had passed during which 
scores from students had remained stable (the baseline 
conditions) that once instructors were able to view feedback 
by the end of the quarter student ratings had significantly 
improved in all cases. 
There are two problems inherent with time-series design 
(Borg & Gall, 1971). The first problem is the threat to 
internal validity. This threat is concerned with historical 
variables that may influence students' scores. In an attempt 
to minimize this threat late baseline scores, rather than 
early baseline scores, were compared with late experimental 
scores. The attempt to use a multiple schedule baseline in 
order to control for this validity threat was not successful 
because mean student ratings for each class meeting were too 
variable. 
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An assumption made in this experiment was that the 
baseline stability observed between early and late baseline 
periods in all three classes would have remained stable had 
the experimental condition not been introduced. One other 
possibility is that the scores would have decreased. If 
this were the case, the observed increase in scores after 
the introduction of feedback to the instructors could have 
been of greater magnitude than they appear. 
Of course, the baseline stability may have not continued, 
and scores might have increased had the experimental condition 
not been introduced. 
The second threat was to external validity. This threat 
is the interaction of testing and the experimental condition. 
That is, the fact that observ e rs are present and taking 
data may introduce a number of biases into the experimental 
condition. Such a threat would be directly related to 
generalizing these results to situations where instructors 
may independently use these feedback devices in their 
classes without observers present. 
These results may also not be easily generalized to 
other situations because the teacher population consisted of 
volunteers. It has been well documented that volunteers 
differ significantly from the general population (Rosenthal 
& Rosnow, 1969, pp. 69-118). 
One possible interpretation of the higher mean white 
light times occurring during the end of the quarter may be 
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that students were attending more because a final examination 
was approaching. However, prior to other examinations during 
the quarter no such shifts in mean white light time were 
noted. The final examinations were not comprehensive and 
therefore counted equally with other examinations in the 
students' final grades in all three classes. 
No significant correlations were observed between true-
false quiz scores obtained by students and their corresponding 
mean white light times for that class period (see Tables 10, 
11, 12, 13, and 14). A total score of 15 was possible on 
each of five quizzes administered to students during the 
quarter. It can be easily observed that the range on the 
quiz scores was quite constricted. Constriction of scores 
in this manner would lower the probability that a significant 
correlation would be obtained. The true-false quizzes, by 
necessity, were designed during the class in which they were 
to be administered. Under such conditions adequate test 
construction regarding test difficulty was hard to achieve. 
Perhaps if the test had been designed so that the mean score 
did not approach the ceiling a better examination of possible 
significant correlations might be undertaken. 
The absence of a Hawthorn effect in this experiment 
was not surprising. A Hawthorn effect may have been expected 
if attending to the lecture had been a demand characteristic 
of possessing a switch. The instructions given the students 
allowed them to use their switches to signal lack of interest 
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and then be free to not attend. Attending, therefore, was 
not a demand characteristic of possessing a switch in this 
experiment. A Hawthorn effect was not observed in this 
study (see Tables 15, 16, 17, 18, and 19). 
When a film was introduced into the sociology class 
after about 15 minutes of lecture the students in that class 
gave significantly higher feedback ratings to the film than 
to the lecture (see Table 20). The film ended after about 
20 minutes and the lecture resumed for the remainder of that 
class, and again received lower ratings than had the film. 
This indicates that the scores being obtained by the instructor 
were probably not a fun c tion of the kinds of students who 
attended the sociology class, but were more likely a 
function of th e instructor's abilit y , a s the students were 
willing under certain conditions to give better feedback than 
had been given the instructor. 
As final grades may be a re su lt of a number of variables, 
it is not surprising that students ' mean white light times 
for the quarter did not correlate significantly with their 
final grades in any of the three classes (see Table 21). 
Final grades may well be a combination of study habits, 
textbooks, previous exposure to an area, and numerous other 
considerations besides the instructor's lecture ability. 
Feedback System Considerations 
A number of observations were made by instructors 
concerning the value of certain aspects of the feedback 
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system. They proved interesting enough to merit comment. 
The fact that the lights on the console were individual 
points was of value. For example, it was reported by 
instructors that should two specific lights be on red at 
the start of a lecture and remain on for a considerable 
length of time that it was the instructor's option to maintain 
the lecture that was apparently acceptable to 13 of the 15 
students, rather than to attempt to adjust to the two indivi-
duals who did not understand or were not interested. This was 
simply a matter of not pleasing everyone all of the time. 
These instructors felt that it was more meaningful when a 
light that had been mostly on white during their lecture 
suddenly turned to red. 
Although the polling switch was provided in this experi-
ment for the purpose of separating those students who were 
reporting lack of interest from those reporting lack of 
understanding, this was deemed unnecessary by most instructors. 
When students failed to understand what had been said there 
was often a rapid shift of a number of lights from white to 
red. A growing lack of interest wa s marked by a slow drift 
of white lights to red, and was easily discriminated by the 
instructors. 
Additional advantages of using a sample of 15 switches, 
besides those discussed previously, were discovered. Most 
students reported that they enjoyed using a switch, except 
for a few, who by chance, received it many days in a row. 
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Using a switch maintains a certain novelty when it is not 
operated at every class meeting. In addition, the possibility 
of small groups of students banding together in a conspiracy 
or joke to present an instructor with false feedback is 
lessened as random assignment of switches makes the possi-
bility of many of the conspirators being chosen unlikely. 
Theoretical Considerations 
Each student participating in the experiment may begin 
with somewhat of a different cognitive set than the other 
students in the classroom. How well students are able to 
monitor themselves and to determine when they are attending 
and when they are not so that their signals are valid remains 
an issue for further investigation. 
Whether improvement of le ctu re clarity and interest 
will, in fact, facilitate student learning is another area 
open to investigation. However, even if feedback systems 
such as the one used in this experiment are not able to 
aid students in better learning their material, they may be 
of value simply because they make the classroom experience 
more enjoyable . 
It would, of course, be possible to anchor the data 
obtained in this experiment to theoretical suppositions. 
Conditioning theory or feedback theory are examples of such 
positions. The data obtained would fit well with either of 
these theories or others. However, the value of a theory 
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lies in its predictive ability and testability. As this 
experiment was not designed to test the suppositions of these 
theories, anchoring these results to one theory or another 
would be strictly the author's preference. It may be better 
to take an atheoretical stance and to say "This is the design, 
these are the methods of analysis, and these are the results", 
and let further experiments indicate what theoretical 
position may best be supported by further data obtained in 
feedback experiments . 
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PRODUCT DEVELOPMENT 
When the data in this experiment were examined, it 
appeared that the electronic feedback device used may have 
been able to aid the instructors in significantly altering 
their behavior so as to enhance their lecture quality. Since 
the device may prove considerably useful, it was deemed 
worthwhile to further develop and improve upon the valuable 
aspects of the system. The majority of complaints voiced 
against the system centered about the massive wires running 
to the front of the room, the length of time in setting up 
the system in a classroom , and the size of the recording 
suitcase. The author undertook to remedy these drawbacks. 
The most obvious method for eliminating the wires was to 
use radio control. Attempts at this met with failure for the 
following reasons: (1) the price of the feedback system was 
immediately elevated to $4,000; (2) air waves are already 
inundated with radio traffic, and to locate fifteen open 
channels is practically impossible; (3) the weight of the 
system is increased to over 50 pounds; (4) batteries in 
switches must be replaced often; and (5) two feedback units 
would not be able to be used within proximity of each other 
because of interference from each other's signals. 
Further research suggested that ultrasonic emissions 
from switches such as those used for remote control television 
could be practically applied to the feedback system. However, 
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in attempting to develop such a system it became evident that 
without proper aiming of the ultrasonic pulse the student's 
signal would often be missed, making the system unreliable. 
Infrared beams were considered, but quickly abandoned 
when it became obvious that a complex arrangement of lined 
mirrors would be necessary, making such a system completely 
impractical unless portability were to be abandoned. 
The final solution for the problem was fairly straight-
forward. The 3M Corporation has for a number of years 
manufactured a ribbon cable for use inside computers. Such 
cable carr i es 15 individual wires and a common on one flat 
strip. By placing switch connectors along the ribbon cable 
and then bindin g the c able, making it appropriate for 
external use, onl y one wire (the ribbon cable) would run 
from the class to the console. The fifteen students then 
would be randomly selected to connect switch wires to any 
connector on the r i bbon cable running down the aisle and then 
take the switches to their desks . Field tests have shown 
that it takes less than 60 seconds to set up this system. 
Once everyone i s plugged in, there are no switch wires 
running to the front of the class , but only horizontally to 
the nearest point on the cable. The final arrangement is 
neither obtrus i ve nor unsightly nor is anyone likely to trip 
over a wire . When not in use the cable remains wound on a 
14" diameter reel. As students are responsible for connecting 
and disconnecting their switches, the instructor need only 
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plug the light console into an electric outlet and take the 
ribbon cable to the rear of the classroom, perhaps down a 
center aisle, and connect the other end of the ribbon 
cable to the light console. This is a much less time-
consuming process than the former system. 
The colors of the lights on the light console were changed. 
The lights in the upper group were switched to blue (the 
negative signal) and the lower lights to yellow (the positive 
signal). All of the lights were placed on a medium gray 
field. This color combination affords the least error of 
discrimination of signal lights in the foveal and peripheral 
areas of the retina (Dudek & Colton, 1970). 
In order to facilitate the selection of a random sample, 
an addition was made to the light console. An instructor 
or experimenter may now dial on thumbwheels contained on 
the console the size of the class, i.e., 105. At this point 
a random number generator added to the light console will 
select 15 or more numbers at random between 1 and 105. Numbers 
up to 999 may be selected. The numbers are flashed in red 
digital lights on a screen that was added to the console, 
and students whose numbers are called are given switches. 
In order to maintain a group record for an entire class 
period, a miniature Rustrak chart recorder was built into 
the light console. The chart recorder records the percentage 
of yellow lights illuminated on the light console every two 
seconds on chart paper. A special sensor was designed and 
incorporated into the system. This sensor indicates how 
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many switches ar e connected to the ribbon cable. For example, 
if only 11 switches are connected, then 11 yellow lights 
would read 100% on the chart recorder. This may be useful 
for instructors in classes of less than 15 students. The 
correct mathemat ic al adjustment is performed regardless of 
whether 1 or 15 switches is used. When a switch is not 
connected, its light pair remains out. A multiple chart 
recorder may also be used which contains 15 arms, each 
indicating when any on e stude nt is on yellow or blue. 
The alarm clocks and suitcase previously used were 
dispensed with. Small multi-vibratin g electronic timers were 
substituted and built directly into the light console. There 
are 15 electronic timers, one associated with each switch. 
To retrieve the data at the end of a class an instructor simply 
dials numbers 1 through 15 on a thumbwheel and the percentage 
of time each student was on a yellow signal as opposed to 
total class time is presented in red digital lights. As an 
example, suppo se #6 wer e dialed, and the digital lights read 
71. This wou ld indicate that the student possessing switch 
#6 was on yellow si gn a l 71% of the total class time. A 
total may also be dialed which yields the percentage of total 
"yellow time" for the entire class; i.e., 81 would indicate 
that the students sampled had reported that they were inter-
ested and able to understand 81% of the time (using the 
dichotomy from this study). 
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The polling switch was retained, but replacing the clock 
associated with the switch is the chart recorder. When the 
polling switch is thrown the chart recorder may continue to 
operate indicating the amount of elapsed polling time. A 
window on the chart recorder may be lowered enabling the 
instructor or experimenter to mark on the chart paper points 
where polling begins or ends. As with the previous system 
the polling switch disconnects the electronic timers associated 
with the switches allowing the original data being recorded 
to remain uncontaminated by responses to the polling questions. 
For conv enience the 15 switches to be handed to the 
students were contained in 15 separate pockets built into an 
attache case. The switch wires running from the switches 
to the ribbon cable have been replaced with coil wires similar 
to those used on telephones. Coil wires may be easily rolled 
or bundled into a ball and stuffed into the appropriate pocket 
in the attach e case, making for very little expenditure of 
effort on th e part of the student when removing or replacing 
a switch. 
A special swivel handle has been designed for the light 
console . In one position it functions as a carrying handle. 
In the second position it functions as a tilt brace, raising 
the front of the console above the teacher's desk for e asy 
viewing. Because of the miniaturization of the electronic 
components the face of the console was able to be recessed 
so as to easily conceal feedback from students from all 
points in the classroom. 
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The final system consists of the small attache case 
for holding the switches and ribbon cable and a single 
console 7" x 7" x 11" (see Figure 5). The weight of the 
total system is 18 pounds. The cost of the new system is 
under $1,000. 
Figur e o. 
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1 1 •~ 
Impr oved feedback device with full data recording capability. '.j) 0 
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SUMMARY AND RECOMMENDATIONS 
Summary 
The objectives of the study were to design an electronic 
classroom feedback system that would allow for anonymity of 
response from the students, immediacy of feedback to teachers, 
require little effort to use, and present data in such a 
fashion to make discrimination between "good" and "poor" 
teaching behaviors easier. The system was also tested 
in an experiment measuring its effectiveness in improving 
lecture quality in actual classroom situations. Further, it 
was determined that the product would be modified to a more 
sophisticated level should the results of the experiment 
show that the devi ce may be valuable. 
Such a feedback system was constructed and implemented 
in three classes a t Utah State University in Logan, Utah, 
for one academic quarter. Results from a time-series analysis 
indicated that a nonymou s and immediate classroom feedback 
from students may be successful in altering teaching behaviors 
on the part of the ins t ructors so as to improve lecture 
interest and level of understanding. In all three of the 
classes in which the experiment was conducted a significant 
improvement in positive feedback was noted toward the end 
of the academic quarter when compared with feedback during 
the baseline period (see Tables 7, 8, and 9). 
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The electronic feedback system was further refined by 
concentrating on developments which would make the system 
easier to use, and data easier to retrieve. 
Recommendations 
When investigating the results of this study, two areas 
of obvious concern were observed. The validity of the feedback 
from the students and the effect of changed teacher behaviors 
on student learning need to be investigated. The electronic 
feedback system deve loped has the capacity to aid in 
investigating these areas. Examples of two possible 
approaches are discussed. 
One method at which validity of the system might be 
tested is as follows: An instructor may divide his or her 
class into two randomly assigned groups, each group attending 
class at a different ti me. The instructor might memorize 
three or four minutes of double-talk and present this in the 
middle of a lecture to both groups. One group would not 
be using the feedback device, but the second group would. 
A comparison would then be made between individuals who signal 
in a conventional fashion such as raising a hand or asking a 
question and individual changes from yellow to blue lights 
in the other group. 
The examination of the effects of changing teacher 
behavior through electronic feedback in the classroom and 
the facilitation of student learning is a more difficult 
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problem. It may possibly be investigated in the following 
fashion: The proposed experiment would require two groups 
of instructors. Instructors in the opposing groups teaching 
the same course, but different sections, would be matched 
with one another. Instructors in the first group would use 
the feedback device, and instructors in the second group would 
not. Final examinations would be objective. It would be 
suggested that half the questions be constructed by the members 
of one group of instructors and half by the members of the 
other group teaching the same courses but different sections. 
If the feedback were effective in changing the teaching 
behavior and if this change, in turn, facilitated student 
learning, then students from the group of instructors using 
the feedback system would be expected to have higher grades 
on the pooled final examination. 
It should be noted that the product developed need not 
be restricted to conventional classroom use only. It may be 
valuable in any situation where immediate anonymous feedback 
from a group is desired. For example, it could be used in 
conjunction with family counseling, group therapy, group 
testing, audience ratings, the training of teachers, and 
numerous other applications. In these areas and others, 
immediate and anonymous feedback may have considerable value. 
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Appendix A 
Schematic Drawing of Feedback System 
Appendix B 
Student Evaluation Questionnaires 
Alias 
Real Name 
Class (check one) Freshman Sophomore Junior 
Senior Graduate Student Other (Specify) 
Please check your appropriate response to the following 
statements: 
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Strongly 
Agree Agree 
Strongly 
Agree Disagree 
1. I wish this device 
had been used in some 
of my other classes. 
2. I would be more 
likely to register 
for a class that pro-
vided this system. 
3. I liked using a 
switch. 
4. I feel the device 
may improve teaching. 
5. I feel the system would be most effective if students were 
given a switch (check one): Once a month Once a week 
Every class meeting 
6. In your opinion, is there a fault with the system? If 
yes, what? 
COMMENTS: 
Question 
Number 
1 
2 
3 
4 
Average 
1 
2 
3 
4 
Average 
1 
2 
3 
4 
Average 
1 
2 
3 
4 
Average 
TABLE 24 
Responses to Student Evaluation 
Questionnaires 
Strongly 
Agree Agree Disagree 
Soc.iologi 
32% 50% 18% 
7% 50% 43% 
4% 57% 39% 
25% 71% 4% 
17% 57% 26% 
His tori 
19% 33% 42% 
4% 25 % 61% 
2% 33% 56% 
25% 44% 25% 
12% 34% 46% 
Business Administration 
50 % 44 % 6% 
6% 72 % 11% 
0% 72% 17% 
39% 55% 0% 
24% 61% 8% 
All Classes 
34% 42% 22% 
6% 49% 38% 
2% 54% 37% 
30% 56% 10% 
18% 51% 26% 
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Strongly 
Disagree 
0% 
0% 
0% 
0% 
0% 
6% 
10% 
9% 
6% 
8% 
0% 
11% 
11% 
6% 
7% 
2% 
7% 
7% 
4% 
5% 
------------------------------------------------------------
Question 5 
All Classes 
Once a month 14% Once a week 53% Every class meeting 33% 
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